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A1.5
Solve for F y :
Solving for F y uses a parallel derivation to F x , yielding:
A1.6
Solve for F z :
Using the initial results from Appendix 1.6 in [1] (bottom of page 23) and substituting s H for H and s G for G:
Expression for H and G are in the above sections A1.2 and A1.3. To find F z , we use Mathematica [3] with the following input file:
This yields:
A1.7
Rewrite in Matrix Form:
Combining sections A1.4-A1.6 and using column vector notation the distortion matrix is: The last simplification is possible since homology matrices are only unique up to a scale factor and we assume the eye axis center is not embedded in the projection plane.
A2

Non-Parallel Case
The following figure illustrates the distortion induced by image scaling for a head at an arbitrary position and orientation. The diagram uses the same coloring and naming conventions as Figure A-1 . E is the modeled object point and F is the equivalent displayed object point. The user's central eye point is at I. d is the vector to the left eye. E is projected onto the points H and G. Image scaling by scalar factor s scales points H and G into points H′ ′ ′ ′=s·H and G′ ′ ′ ′=s·G. As discussed elsewhere [1] , lines DH′ ′ ′ ′ and AG′ ′ ′ ′ do not generally intersect. Therefore, we restrict ourselves to a simple, special case where they do intersect. A,D,d and E are restricted to be in the XZ plane as shown in Figure A The derivation is parallel to section A1. When computing the expressions for F x and F z just remove the line 'dz=0' in the respective Mathematica files (section A1.4 and A1.6). F y is simply 0. These alterations account for the fact that we are limiting ourselves to the XZ plane and that the eye axis is no longer parallel to the screen. The resulting expression is: 1  2  2  1  2  2  2  2  2   /  2  2  2  2  2  2  2   1  2  2  2  2  2  2  2  1  2   2  2  2  2  2  2 :
PART B: IMAGE SHIFTING DISTORTION
B1
Parallel Case
The following figure illustrates the distortion induced by image shifting for a head at an arbitrary position but oriented parallel to the projection plane. The labeling and color scheme are the same as in Figure A 
B1.1 From Figure B-1:
To begin:
Expressions for H and G the same as in A1.2 and A1.3. In [1] we derived a similar result for distortions due to false eye separation modeling. By substituting G′ ′ ′ ′ for the G and H′ ′ ′ ′ for the H in the final result of Appendix 1.4 in [1] (bottom of page 13) we have:
Manual derivations for this type of expression are quite tedious [1] , therefore we use Mathematica [3] with the following input file:
The final result is: B1. 3 Solve for F y :
The final simplification is possible since homology matrices are only unique up to a scale factor and we assume the eye axis center is not embedded in the projection plane.
B2
Non-Parallel Case
The following figure illustrates the distortion induced by window scaling for a head at an arbitrary position and orientation. The labeling and color scheme are the same as in Figure A- 
